Methods are described for obtaining sections of formalinfixed tissues embedded in glycol methacrylate for light microsopic examination. Sectioning of plastic blocks was done on a jB-4 Microtome using glass knives. Specific staining techniques for methacrylate sections are also described.
INTRODUCTION
Various techniques have been described employing glycol methacrylate as an embedment fot "thick" sectioning for light microscopy (1, 2, 3, 4) . Over the years, methods have evolved that have useful applications in the histology laboratory. The advent of new instrumentation, designed specifically for use by the histologist to section plasticembedded materials, signals the growing popularity of these techniques. A)though not a routine procedure replacing paraffin embedding, plastic techniques offer many advantages to the pathologist; namely, better quality sections with improved cellular morphology, as thin as one micron, without the heat and solvent artifacts seen in all paraffin sections.
This paper describes methods used in our laboratory for glycol methacrylate embedding of formalin-fixed tissue, sectioning of plastic blocks with a JB-4 Microtome (Dupont Instruments, Sorvall Operations, Newton, CN), and special staining techniques adapted for methacrylate sections. These procedures have been chosen as a result of much experimentation over the last two years.
MATERIALS AND METHODS
The methacrylate formulation used in our laboratory i s described by Ruddel (2). It is also available in kit form as the JB-4 Plastic Embedding Kit (Butoxyethanol-Glycol Methacrylate for Thick Section Embedding, Polysciences, Inc., Warrington, PA). However, it i s more economical to purchase the ingredients in bulk and make up the solutions in the laboratory. All of these solutions should be handled in the fume hood.
It is advisable to wear gloves since some ingredients may cause contact dermatitis. Both solutions should be stored in the refrigerator and allowed to come to room temperature before opening, since polymerization may be affected if the solution absorbs too much atmospheric moisture. 
7.
Trim formalin-fixed tissue no larger than 10 x 5 x 2 mm thick. Wash in tap water for 3 hours. Dehydrate through graded alcohols to absolute, each change 1 hour; 70% x 1,80% x 1,95% x 2,100% x 2. Infiltrate in a 1:l mixture of Solution A and absolute alcohol, 2 changes, each 3 hours. If necessary, tissue may be left in this solution overnight, in a sealed con-" tainer, in the cold. . Several details of the embedding procedure require further explanation. The formalin-fixed tissues are washed in tap water for a t least 3 hours in order to remove residue fixative which may interfere with polymerization of the methacrylate. The final embedding medium undergoes an exothermic polymerization reaction which i s complete in about 25 minutes. Aluminum block holders are used in order to dissipate this heat away from the specimen as polymerization proceeds. Paraffin i s used to seal out air from the top layer of methacrylate to avoid a tacky layer of Jnpolymerized media.
SECTIONING PROCEDURE
Methacrylate blocks are sectioned on the JB-4 Microtome using glass knives. Methods are available describing techniques to hand-break glass squares into 45" knives (5). The LKB KnifeMaker (LKB Instruments, Inc., Hicksville, NY) i s employed in our laboratory to produce glass knives for the JB-4 from 25 mm glass strips. Large glass squares (50 x 50 x 9.5mm) can also be broken into knives with the LKB KnifeMaker (6). Special holders for glass knives which attach to some rotary microtomes are available (Glass Knife Holder #823, for A 0 Spencer 820 Rotary Microtome). A knife angle of 3O-4" is suitable for most blocks but may vary with the hardness of the tissue.
Since methacrylate sections do not ribtion, sections are collected from the knife edge with fine forceps and are placed on a distilled water bath a t room temperature to stretch. Care must be taken to handle sections only with dry forceps. Sections can be readily cut as thin as 1 micron. Pulling slightly on the end of the section as it is being cut will produce flat sections which are easier to place on the water bath. After picking up the sections on clean glass slides, they are warmed on a hot
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STAINING PROCEDURES
Sections of glycoi methacrylate are readily stained with most acid or basic water-soluble dyes. However, staining times may have to be prolonged in some cases, or stronger staining solutions may be required. The major problem encountered in staining sections i s that one must avoid prolonged contact with dilute alcohol solutions or solutions requiring heat to achieve staining. Sections under these conditions may lift off the slide. Modifications of staining techniques are necessary to avoid the use of such solutions. Thicker sections, over 4 microns, tend to lift off slides more readily than thinner ones. Methacrylate will adhere better to acid-cleaned slides, but this is usually not necessary unless some difficulty should be encountered with a specific type of tissue. . Special stains can be done on methacrylate sections, but often the standard methods used for paraffin sections require modification by stronger dye solutions or longer staining times. Some special staining techniques for methacrylate sections are described elsewhere (8). 1-5 that sections obtained from tissues embedded in glycol methacrylate are superior to those produced by routine paraffin techniques. The heat and solvent artifacts resulting from exposure to xylene and liquid paraffin at 60°C are absent since our glycol methacrylate methods avoid these solutions. The embedment i s harder than paraffin, giving support to tissues during cutting. Tissues difficult to section in paraffin, such as skin or eye tissue, section easily when embedded in methacrylate. We have found these techniques especially helpful in sectioning tissues containing implanted suture material. Cellular morphology and tissue relationships are superior in these sections, and processing artifacts are greatly reduced. Sectioning with glass knives reduces cutting artifacts to a minimum and allows one to cut as thin as one m~cron. ~ethacrylate sections are far superior t o paraffin for the production of high-quality photomicrographs.
DISCUSSION

It i s evident from Figures
This paper describes techniques for embedding tissue fixed in 10% buffered formalin. For optimum'fixation, small tissue such as biopsies may be fixed, in buffered glutaraldehyde. In this case, tissues should be washed in t h e same pH buffer used in the fixative, prior to dehydration. Small pieces of tissue will require shorter processing times through all solutions. 
